preservation of fertility. Despite the availability of conservaRecently, various conservative regimens for the treatment tive treatment options, reports on women achieving pregnancy of cervical pregnancy have been introduced to preserve after treatment of cervical pregnancy remain scarce (Hurley and fertility in young women, with methotrexate being one of Beischer, 1989; Bachus et al., 1990; Bakri and Badawi, 1990 ; the most widely used drugs. The success of conservative Kaplan et al., 1990; Yankowitz et al., 1990; Su et al., 1992 ; treatment depends on early preoperative diagnosis. We Ginsburg et al., 1994; Pattinson et al., 1994 ; Mantalenakis report three cases of first trimester cervical pregnancy Serrati et al., 1995; Zohav et al., 1995) . We successfully treated by curettage to evacuate the conceptus, report here a new procedure combining curettage and local followed by local prostaglandin instillation to prevent prostaglandin injection for the treatment of cervical pregnancy, severe haemorrhage. In one patient, intra-amniotic instillawhich may provide an efficient and safe alternative to methotion of hyperosmolar glucose was necessary to terminate trexate (MTX) injection early in cervical pregnancy. fetal cardiac activity. β-Human chorionic gonadotrophin returned to normal within 3 weeks in one patient and within 7 weeks in another, both of whom became pregnant Case reports again within 1 year, resulting in term deliveries. The third Case 1 patient was lost to follow-up after 1 week. The advantage of prostaglandin and curettage is the absence of major A 30 year old American tourist was referred to our care for lower abdominal pain and vaginal bleeding 8 weeks after her side-effects to the mother or the fetus of a subsequent pregnancy. The management strategies used in the treatlast menstrual period. Her medical history was significant for an early abortion 10 years previously that was treated by ment of cervical pregnancies and the results obtained since the introduction of methotrexate in 1989 are discussed in dilatation and curettage. Speculum examination revealed moderate bleeding from the uterus. On palpation, the cervix the context of previously published literature. The incidence of subsequent pregnancies among women treated medically was shortened and distended, the external os was 1 cm dilated, and the uterus was slightly enlarged. A vaginal sonogram versus women treated surgically is reported. Key words: cervical pregnancy/curettage/local prostaglandin demonstrated a 16 mm gestational sac implanted along the anterior lip of the cervix and a yolk sac measuring 5 mm. The crown-rump length of the embryo was 9 mm. Fetal cardiac activity could not be visualized unambiguously. The anteriorIntroduction posterior diameter of the uterus was 45 mm, with no endometrial signs of an intrauterine pregnancy. Implantation of the fertilized oocyte distal to the internal cervical os is a rare event. The reported incidence lies On the day of admission, serum β-human chorionic gonadotrophin (β-HCG) was 9.690 mIU/ml but dropped to between one in 978 live births in Japan (Shinagawa and Nagayama, 1969) and one in 56 730 in the USA (Paalman 4 .820 mIU/ml over the next two preoperative days. Blood count (haemoglobin concentration 13.9 g/dl; haematocrit and McElin, 1959; Breen, 1970) . For Austria, the incidence has been estimated at one in 4500 live births (Hofmann et al., 40%) and coagulation (platelet count 164 000/mm 3 , fibrinogen 245 mg/dl, prothrombin time 86%) were stable. 1987). Predisposing factors for the development of cervical pregnancy include anatomical anomalies, myomas, synechiae, Two days after admission, curettage was performed under transabdominal sonographic control. A large amount of and previous cervical interventions resulting in damage to the endocervical mucosa.
placental tissue was obtained from within the cervix, and the thickened endometrium was systematically curetted. Using One of the main objectives of early detection of cervical transvaginal sonography guidance, 10 mg prostaglandin F 2 and a dose of 25 µg sulprostone (Nalador ® ; Schering Pharma, Berlin, Germany) diluted in NaCl was instilled intracervically. (PGF 2 ; Minprostin ® ; Upjohn, Puurs, Belgium) were injected into the site of cervical implantation, which appeared as an Her lowest postoperative haemoglobin value after a total of four red cell concentrates and three units of fresh frozen echogenic area after removal of the gestational sac. The postoperative course was uneventful, and serum β-HCG levels plasma was 8.9 mg%, and her haematocrit was 29%. After distension of the stenotic cranial section of the cervical canal, decreased to 1.862 mIU/ml over the following 2 days. At the last follow-up examination before returning to the USA on the uterine cavity was curetted and the cervical cavity tamponed and compressed for several hours using a Collin clamp. Pain postoperative day 7, the patient's β-HCG level had dropped to 311 mIU/ml (Figure 1) , and she was advised to continue medication was administered as required. After removal of the clamp and tamponade, there was still scant bleeding, which, serial β-HCG testing. Further information on this patient, particularly with regard to subsequent fertility, is not available.
however, did not require any further intervention. She was discharged on postoperative day 6 in good physical condition.
Case 2
Follow-up sonography on day 20 revealed a 14 mm hypodense structure within the anterior lip of the cervix. The results of A 28 year old secundigravid woman was referred to our department for confirmation and treatment of a suspected serial β-HCG tests are summarized in Figure 1 . Six months later the patient became pregnant again and was delivered by cervical pregnancy. Her menstrual pattern was regular every 28 days, and amenorrhoea on the day of admission was 12
Caesarean section at 39 weeks gestation. weeks. She had had one term pregnancy, delivered at another Case 3 hospital by Caesarean section because of fetal indications. On admission, the patient was symptom-free. On speculum A 27 year old secundigravid woman was admitted for confirmation of a suspected cervical pregnancy 8 weeks after her examination, the portio was directed posteriorly and obliterated. The anterior vaginal and cervical walls were bulgy and the last menstrual period. Her first pregnancy had ended in first trimester abortion that was treated by cervical dilatation and cervical canal was 1 cm dilated. There was a small amount of mucohaemorrhagic discharge. Abdominal and vaginal sonocurettage. One week before admission to our department she had experienced painful vaginal bleeding and mild pelvic pain, graphy revealed an enlarged uterus with a diffusely thickened endometrium and a pseudogestational ring-structure. The which subsided after several days. Speculum examination on the day of admission did not cervical canal was significant for a 10 cm bulging cervical wall, closed to the outside only by the external os. The placenta show any evidence of bleeding from the cervical canal. On palpation, the cervix was distended and tender. The external extended over the entire cervical area. The crown-rump length of the viable fetus was 57 mm, consistent with 12 weeks of os was closed and the uterus only slightly enlarged. On transvaginal sonography the endometrium was 13 mm thick gestation ( Figure 2 ).
After the options of treatment had been discussed with the and a 30ϫ12 mm gestational sac containing a 6 mm viable embryo was visualized within the cervical canal ( Figure 3 ). patient, it was decided to attempt conservative management despite the size of the cervical pregnancy, because she had
The initial β-HCG concentration was 66.619 mIU/ml. Blood count and haemoglobin concentration (14%) were normal. On expressed a strong desire to retain her fertility potential. She was placed in a position allowing emergency laparotomy if it the day of admission, 12.5 µg sulprostone were instilled deep intracervically into both the anterior and posterior lip of the became necessary. As expected, instrumental removal of the conceptus and placental tissues resulted in massive bleeding, cervix. Immediately after instillation, the patient experienced lower abdominal discomfort and slight vaginal bleeding. bleeding. Careful curettage was performed under transabdominal sonographic control, with the gestational sac and Ultrasound examination on the following day still demonstrated a viable cervical pregnancy. After transvaginal sonographically placental tissue obtained and the cervical canal cleared completely. Intraoperatively, 2 ml methergine and 2 IU syntocinon guided intra-amniotic injection of 3 ml 50% glucose solution, fetal cardiac activity was noted to cease. Repeat intracervical were administered i.v. After compressing the cervix for 1 min, bleeding was minimal. Postoperative haemoglobin reached a injection of 25 µg sulprostone resulted in increased vaginal nadir of 10.1%, and no blood transfusions were required. Four conservative methods (6.8 weeks) than in those who failed to respond to conservative treatment (12.1 weeks). days after curettage, ultrasonography showed a 26ϫ13 mm heterogeneous, echogenic area in the cervical region. Serum
Conservative therapy with preservation of the uterus is particularly important in women who desire more children. To β-HCG had declined to 8.793 mIU/ml. The patient was discharged on the fifth postoperative day. She was followed this end, a variety of conservative modalities have been suggested during the last 13 years. In the early 1980s, the up as an outpatient by ultrasonography and serial measurements of β-HCG. β-HCG continued to rise between days 5 and 25 treatment of ectopic pregnancy was mainly surgical, and cervical dilatation, curettage, manual cervical evacuation, and then began to decline, reaching non-pregnant levels 7 weeks after treatment (Figure 1 ). Nine months later the patient cerclage placement, catheter systems (Dufour catheter, Foley catheter), embolization, and tamponade were used with varying conceived an intrauterine pregnancy, which delivered at term. degrees of success. (Ginsburg et al., 1994) . In 1983, Parente et al. reported that four out of five cervical pregnancies (80%) still required first reported on the successful use of MTX in the treatment of tubal pregnancy, the drug has been routinely administered hysterectomy. By 1994, the frequency of secondary hysterectomy had decreased markedly. Reviewing the data available by various routes in the management of tubal pregnancy. In 1983, Farabow et al. were the first to use MTX to treat a in the literature, Van de Meerssche et al. (1995) noted a hysterectomy rate of only 15%, with four additional patients cervical pregnancy, but were unsuccessful in that their patient ultimately did not escape hysterectomy. Today, MTX is the (ϩ8.2%) requiring primary hysterectomy.
Although the introduction of high-resolution ultrasonomost widely used drug in the management of cervical pregnancy, and several case reports have documented its efficacy graphy has led to much earlier and reliable detection of cervical pregnancies, it was not always possible to establish the correct (Oyer et al., 1988; Stovall et al., 1988) . Table II provides a survey of medical treatment protocols and the results obtained diagnosis before surgery (Eriksen, 1978; Raskin, 1978; Szeja et al., 1980; Stovall et al., 1988; Bakri and Badawi, 1990) .
since 1989, when MTX came to be more widely used. Overall, primary medical therapy was successful in 56% of the 25 Kobayashi et al. (1969) have outlined the following criteria for the diagnosis of cervical pregnancy by ultrasonography: (i) cervical pregnancies treated. The mean gestational age (7.8 weeks) and β-HCG concentrations (24.982 mIU/ml, stated in diffuse amorphous intrauterine echoes; (ii) uterine enlargement and absence of an intrauterine pregnancy; (iii) dilated cervical 24 reports) of these medically treated patients did not differ significantly from those of patients receiving surgical treatment. canal containing a gestational sac, with or without fetal heart activity. The first report on the use of vaginal sonography in
The success of MTX treatments depends not only on gestational age but also on whether the pregnancy is viable. the diagnosis of cervical pregnancy was that of Davies et al. (1990) . Ginsburg et al. (1994) also proposed vaginal sonoThus, ectopic pregnancies with evident fetal heart activity have been noticed to be more resistant to systemic MTX therapy graphy as the method of choice for early diagnosis of cervical pregnancy. In contrast, other investigators have found that the alone (Farabow et al., 1983) . Therefore, in patients demonstrating fetal cardiac activity, a combination of systemic transvaginal approach is not always sufficient to establish the diagnosis (Stovall et al., 1988; Barham and Paine, 1989;  and local (i.e. intra-amniotic or intracervical) MTX therapy should be considered (Marcovici et al., 1994) . Another Weyerman et al., 1989) . We also noted in a previously published case (case 2) that transabdominal sonography provided a important determinant affecting treatment outcome is the patient's β-HCG profile. Although successful therapy in clearer view of the cervix and adjacent structures (Staudach et al., 1992) . We therefore believe that the combination of patients with β-HCG concentrations~50.000 mIU/ml has been reported, patients with β-HCG levels Ͼ40.000 mIU/ml will transvaginal and transabdominal ultrasonography using highresolution transducers will in most cases enable the diagnosis usually require more potent cytotoxic drugs, such as etoposide, actinomycin D, or combination regimens including MTX to be established in the first trimester. This is essential because only cases diagnosed before 12 weeks, i.e. before the (Wolcott et al., 1988; Kaplan et al., 1990; Segna et al., 1990; Brand et al., 1993) , thus increasing the chances of success for trophoblast has infiltrated too deeply into the cervical wall, are amenable to conservative treatment (Hofmann et al., 1987) .
conservative surgical treatment. Although the introduction of conservative strategies has This observation has been corroborated by Dall et al. (1994) who demonstrated that the mean gestational age was 4-5 led to increased preservation of fertility, the overall rate of subsequent pregnancies has remained low. Until 1990, only weeks lower in patients who were successfully treated by IVF ϭ in-vitro fertilization; S ϭ primary therapy successful; NS ϭ primary therapy not successful; NS* ϭ primary dilatation and curettage not successful because of profuse bleeding necessitating secondary cervicotomy. IUI ϭ intrauterine insemination; IVF ϭ in-vitro fertilization; S ϭ primary therapy successful; NS ϭ primary therapy not successful; *combined intrauterine and cervical pregnancy. 12 pregnancies after cervical pregnancy had been reported toxic effect on adjacent tissues. Although data on the use of (Barham and Paine, 1989) . Table III provides an overview of MTX in the treatment of trophoblastic neoplasia do not pregnancies in women with a history of successful conservative
give evidence of increased rates of congenital anomalies or treatment of a cervical pregnancy since 1989. Of 12 pregnancies spontaneous abortions in subsequent pregnancies, such effects reported in 11 women, seven had been treated without and cannot be ruled out with certainty. four with chemotherapy. Thus, 16% of 25 pregnancies in Prostaglandins have been used in the treatment of ectopic women treated with cytotoxic drugs and 25.0% of 28 pregnancy, effecting arterial constriction in the tubal wall, pregnancies in women undergoing conservative surgery subpowerful contractions of the tubal muscles, and increased tubal sequently became pregnant again. However, none of the motility. In this indication, too, side-effects are minimal, published reports stated the proportion of women attempting provided that the drug is injected only into the tubes and not to conceive. More than 80% of these pregnancies were carried into the corpus luteum or intramuscularly (Husslein, 1991) . to term (37 weeks) (Bachus et al., 1990; Su et al., 1992;  Finally, prostaglandins have been effectively used in controlling Ginsburg et al., 1994; Pattinson et al., 1994; Mantalenakis post-partum haemorrhage due to uterine atonia. When oxytocin et al., 1995; Serrati et al., 1995; Zohav et al., 1995) , only two has failed, various prostaglandins, such as PGF 2 or sulprostone ended with a preterm birth (28 and 32 weeks, respectively) given intracervically or intramyometrially, have been shown (Hurley and Beischer, 1989; Bakri and Badawi, 1990) , and to reduce post-partum blood loss (Jouppila, 1995) . one patient was in the 33rd week of gestation at the time of
In the treatment of cervical pregnancy, prostaglandins have publication (Kaplan et al., 1990) . only been administered once by Dall et al. (1994) . Their patient Because one of our three patients was American and was received prostaglandin intra-amniotically and systemically to therefore lost to follow-up, fertility information is available induce cervical ripening, but despite simultaneous curettage, on only two patients, both of whom became pregnant within intractable haemorrhage necessitated an emergency hysterec-1 year after treatment of their cervical pregnancies, with tomy. Prostaglandins are not the only non-cytotoxic drugs that both gestations ending in term deliveries. As exhibited by have been used in the conservative treatment of tubal pregthese cases, even high β-HCG concentrations (case 3:
nancy. For example, Lang et al. (1992) have reported a 98% 66.619 mIU/ml) are amenable to successful treatment by success rate with instillation of 50% glucose solution, effecting intra-amniotic injection of hyperosmolar glucose solution, local necrosis of the tubal wall. One of our patients (case 3) intracervical instillation of prostaglandin, and cervical dilatawas also treated by intra-amniotic instillation of hyperosmolar tion and curettage, thus obviating the need for cytotoxic glucose solution. drugs. Furthermore, it seemed preferable to avoid profuse A strategy for the treatment of cervical pregnancy will be haemorrhage by injecting prostaglandin intracervically, so as judged successful if no additional interventions are required, to perform ligation or embolization of the uterine arteries.
hysterectomy can be avoided, and maternal fertility can be Although in case 2 tamponade (Collin clamp) was necessary, preserved. We therefore conclude that surgical evacuation it seems safer to inject prostaglandin primarily and use comfollowed by injection of locally effective prostaglandins is a pression afterwards if necessary.
safe and effective method of treating patients with cervical Two areas of uncertainty regarding the use of MTX in the pregnancy, including those manifesting high β-HCG concentreatment of cervical pregnancy are the possible teratogenic effects of the drug in subsequent pregnancies and the potentially trations.
